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(54) LITHIUM SECONDARY BATTERY AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery of a high capacity, having a long cycle 
lifetime, and a method for manufacturing the same. 
SOLUTION: A lithium secondary battery comprises at 
least a negative electrode 301, a positive electrode 303 
and an electrolyte 307, in which an oxidation/ reduction 
reaction of a lithium ion is used for charging/discharging. 
An electrode having active material which has at least 
an amorphous phase and 0.48 degree or more of a half- 
width of the peak at which a highest diffraction intensity 
appears at an X-ray diffraction angle 20 in an X-ray 
diffraction chart representing the diffraction ray 
intensity at 2G and which is composed mainly of a 
material including one or more elements selected from a 
group of cobalt, nickel, manganese and iron, is used as 
the negative electrode 301 and/or the positive electrode 
303. 
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[JBft¥g*] ^^r< t tftfli (301) « IE® ( 3 0 

3) . mmm 007) u^^A^^-y^s? 

X . 4wfir< fc fc#JHHI£*U X&@iff:ft«2 5 (est 

fc» L T « fc Sin EWHMfcWWifc t - 9 
48JKW±T'S> Sygft@T'S> o X . ^ B B H«fflSr* L*"53 
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[ffjRJSi ] ^-=5r< k t>JML HE®, «Wta»<>*r 
0 . 'J ^"7 A-f * >-WltfLS7t5itE£ftSfc«k:f Lfc 

HWH-v- M~£«t4 2 0£ttLT«k3£u[H|#f5£J£a>' 
3B*ufc t- 7 o¥mB#*0 • 48Jg£LkT'£> 4 msMTh -> 

tf/XJil£iE*ek LTfflv^U^->7 A 

[»*Ji3] «nsMWffi*iM-*'fl:^iii*«*k-r 

^smmm^wm t n.mvm& 4 maun* ft. * £ 
k £#s&k -r &mmk i u»<o u a 
[B*3a5] wees**, «fiaw«ssTi;f"7Afi' 
4 man 2 xti 4 ie»<5D u ^-7 a 

■tirt 4 »#« 3 x« 4 u f->7 a -aram . 

KJHMGWI!^ £ft,4««c*J v ->T«^b^Wtc^vS1t 
k^4«»k<7>1t^*T*.0, KiSIWt**^***** 

iEffiT-^s i k £*wsfc-*-4iii*JB i ia«co 'jf"7A- 

[ff*Jf 8 ] KfflBSHMt**. WBaXA' K -v*r 
;K ~?>#y. aiflR0»&aHR3ft.4iJ«flr< kk-«Jit 
±fi05E«**tt*fSk . , Jf"7A«^co^gcmRJiB4'^ 
KHHMftWHv * £*t**«fc:tJ ir vc 'J f^Aja^ftf 
fc» L T t^fWcTRSI* k $r 4 *m k 
0. KSttW**"*- 4«®* i mSIT*l»c:k5r^k^ 

4 w^ifl i iem<o »j f-7 a - 

[it*Ji9] mm^mm^m^^ a>\ 200A 

jjinrca* i k &^FStk-ri»i**ja i iaa«o y a- 

[|f*J» 1 0 ] Miea^W^ (003) M^X^ESf 
(10 4) ffi^XiSgHJfimgKttLT 2«£U:-C 
#>4£ k Sr=t#f&k -rSfft^^liEM^U^^A-iJ^ 

•tumm i tm<7) v ?"7 a - 

[ M$* l 2 ] #®§S(c*hh4 W;8:«EE#7* 9 h - 



«W»ftflrviik Sr#lik-ri»i§*«iieiffi^y^'7A- 

13] ^3r< k jEK, 
0. l)f-^A^^y^B!^bl7C^lE$r5'aR«C*iJfflL^ 
"iKWiteiiVvc, ^<ki>^Na«fflSr-S-* 
U X|SIIIiFf-C'2^^L-C^t3i^|Bi5fg£jK^'3l^^ 

^«7U*at/^«*^StK$nS^< k fc-HBSU-Xk 
Sr^-tfW^k . 'J ^-7 AWB03E»«Rffi+t:SSftflt 
A-'ffll ^tl &m& iZti 'J A£U1«)tMt£tt LT 
mM^Wt^tStt^^k<0«^*^vS%«k LT* 

£ k £!»g*k-r£ U f"7A-»^?ft„ 
[ft*JS 1 4 ] «uiejES* J . 'J?% < k ^^AKffi^Y 

sgjnfc t- ^ <o4HW*«o. 48«tU:T» *«g«rtrr* ^> 

If 3cJf 1 3 1E^« U f-»7 A-}^?fi. 
[If 1 5 ] huIBjE®*^ «ifitt*K!BT 'J ^"7 A 
Shifts IW<3S 1 3 X« 1 4fE^<7) 'J ^-7 a-<^« 
jfi. 

[ If 1 6 ] WEft**** «M^«*c®-C' 'J f"7 A 
Sr-^*-t-g.ff*3Sl 3X(±1 4Etttf5U-f"7A-JJC« 

[ i 7 ] miMmiztuf^mmm^m^B^ -< 

XtiK 2 0 0AOT-CJ>-g>£kSr#1Sk-ri>if*3Sl 3 

ifiaoy^A-tf^fi., 

[ if 1 8 1 mm^mrn AJseas sr-t- 
mm-ft^tfre >j -?-7 aw \miz y ^ a t 

^&-ffc-r&. Al,Mg,Pb,K,Na,Ca,Sr,Ba, 
Si.Ge.Sn, I n^^SJ: 0Stl?$tL4— ffi^ 
UUi<7)#JS««T'$)4 CI k fcWftk-*- Slf^JS l 3iem 
«U^"7AZli*:m?fi. 

[ff^Jl 1 9 3 *rSKHii*ffl£*r*-4 . #JR7t*Sr-& 
t?*m*«s m^-fk^RJCET-U ^--7 AWtiiB#t 'J ^-<7Ak 
■o-^-ftt^VV Ni, Co, Ti, Cu, Ag, Au. 
W, Mo. Fe. Pt. C rfrt,%2,m£ r )mtRZtl& 

sii^is 1 3ie©o y f-7 AziixmM. 
%atmffimtt-t&Btm^*& z k ^^k^-^M* 

311 SIBKcO'Jf-^A-J}^^. 

-rzz\tiz£^TiiF&'smttLfzwm£fflWLL, mt 

fcfflv>T«a*»*T4 £ k $-#^k-r& 'J ^"7 A~& 
[ If 2 2 ] Buie^Btt^W^*, 3 > h , - y 



1 
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[ tt^« 2 3] U A«?fi(7)3tSc«RJ5B4'^friavS 

[ins* 2 4] flffteu f">A*a^3ia«Rj6f»icw 
fc*&*mfcLt\ is«*m£fflv^ii#JS2 3fe»o 

II^JS 2 l SEtta y **AriK*«<9Kjfcfr8;. 
[MS* 2 8 ] Mfey A«t<0^2B«RJ6+C«r 

[ is* 29] irie y Am^o^ifcmsjE* (= m 
i avsaur jwb v * & ti & m& \,z *j v ^x y j^wvcovnm 

Srfflv * Sit&B 2 7 IBIfcO y A - <JrtEft«0«jEI5r 

[f»*ii3 o ] Huiey^^AmM^jfcmKiS^icBtf 

^x y ^j^wicomiiznLxmmkmbtt&m: 
mmt Lxw®&miti^zm^z>mi!m2 7iaK<oy 



[ it*is 3 3 ] mv&i^<r>ttfMzmmm^ 
JS2 1 tm<?> y f"> Az»:^<oi!5jt*«. 

hm>m 2 1 ie«j^ y *"> A-<xm?tecoi5Bt^. 

. I IB*JH 3 5] mlBi^ H B B ttO*rPt huI B^ax *;M¥ 

^5i^iniK$-i*--i>-fc^#iSi:-r-i>is*ii2 netKoy 
i imco y A-»:««!i<7)8?5t*&. 

-XtJ: 9^f£$:ftT^.&fit:£Ji3 6IBUc7)y ^-7A-}^ 

[w*jS3 8 ] nmm^tco^mizmsmm^^^ 
h&zt t -t h mem 3 6 Sana u f-^ a -ac* 

mimA 1 ] Buia^ilx^df-Sr^L^^oW 

s$r^ai-r€.^tsr^®t-r-i.ii*Ji2 hboou?-^ 
•r h z t * ttts fc -r s n^m 3 3 xi± 3 4 iett<7) y +*r 

C»*II4 3 ] «r£»H3ft&fcfldttB&3r 
«^X»HIi)ff-^(7) (003) ffi*I.V«(10 4)I<7) 

[ w*jS4 4 ] mmwztitdftghmtttt 
itz-£& z t zmmt -rsii^Ji 2 1 iswjco y wj*- 

[000 1] 
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KoKwisauc j: *ihh >t°-yyx±&zmi LX 

[00 02] 

[#*?>&«] ftjfi. rttR+tC^iil* CO, 

zt^mztix^z. 'XKftmjNt. iizmm%b'zm 

LTV^** % C0 2 Xfx*S:^*K:tlWS-r4«». fffc* 
[00 0 3] ifc. CO,, NO x . CH*if**tt^« 

e*if<o^-^y;p«ako«Bffl3fr«i. /J-® • est- 

[ 0 0 0 4 3 /JnM ■ K«Ti51tfg^r-<Xm?fit LTfcL 
OF THE ELECTROCHEMICAL SOCIETY 117 , 222 (1970) liZ 

xfoh Vf7J±J yi-yzmffllzj yf-xu-hx* 
*x M^m^iif »J:fl»cffl^« i i: C J: 

x. imm<r>vi-*7M<<?>'fyY*7 4 v®M;*nz.x » 

[0005] _fc»«oy -f-*A>f jrj'WCU****)- 

62-122066T"«. *^ / DBR^K^fibW). 15*j», (00 
2)M<OBHB5* i '0.337-^-y h/HjLt, cW^fg B B B ^<7) 

v^-<WKfcWSI3KS*iTV>6. 4fc. WBHIB63-2172 
95T"« N (002) H<Offi|S1Ri*<0 . 370 1- J * - V /HJLL . « 



«lfta^)«ffl^-6WSSWi: LT . «Wk».Vol 57. P 
614 <1989)TttJI88WL SfS34II]mmWlil£fftSigii 
P77 (1993)mxV7x-X8bN!Rttc % ^33@«?fi 
tttH£llft£t^fc, P 217 (1992)T't±5^^^>'r-f 

k aB4@«sm^arsieg«. p 77 w&xm.? 

Btt. p158(1991>T«7;U7 U^T^3-rtH«||««(« 
[000 6] LA>U 'J'f-^iflMW&ftffiSflrtti: 

«:*f LTUlO U f-^AflFF***. &*i«JIiBJinM: 

wfy^^ u mmmznim. 

wvj ?ji-<?>n*)mLxnmtiEm'[si(7)ftunmzmz> 

[0007] ztiizttL. ±m,>j^^nmi,zm^ti 
m&m<?>v^£.-&mm<7)mmi>w£irx^&i?\ m 

ifc*«fiW>T Jfiv ^titbXfo & . *te«^-f yl^fife 
A^JR^'x y H 9 >f h (««) «lCfi£ft L s ft « fc sEMm 

vpmm&z^zmz. Lm&itzm&ztizh&t. -m 

[0 0 08] ±a«'J^-^A<07-'yF7-f h*^ 

or */i^-*s-e<o3HBfc J: ->TMB#^m©$tLS £ t 

[0009] ±j£<0&KU f-^Am^I^MjiC-CJ)-?. . 
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[00 10] #^¥5-190171. WBPPK-TOSl, =tfBSBS6 
3-114057, #l!SH§63-13264^&$rm*»~#«y ^"7 
A-&&*ttJHt-* #m*5-234585-m U A 

affit y +v a fc &Ri3Htett££j£ Lt<ir ^se* 

[0011] — JOURNAL OF APPLIED ELECTROCHEMIS 
STRY 22 (1992) 620-627tC(i, V ^*7£.—<%Mffl,£ 

■< 9/u^mmmt.xm'omL^^. T>u$.-^j»mff 

■BURST** 9£U W s AotLi^, £mtt#ffi 

t-t & ttttrfvF^^h nm&imz y . mm 

[0012] i<o«fc-5=flrw»3&»^. m&mmitztix^ 
h&mmnmi. y )£maax'fr-om^*/\/*-®&n&m 
mmcomfttffmznx^h. 

[0013] WC. «X*/Mf--*flW) y ^"7A-&«; 

mx$>&. mtt.x'i&. jEwsm&t lx owaj *v 
Lxmrj ? o t-tz t . an? 

A04 (P3 9-4 0) J: 0 ^^J^hmV-f-^^mtZ 
tht. 3^b$|yf-^A£3£mLTyf-"7A£7M 

^j^m^awx i> mmcommtfmz szt tmt>i\x^ 

4. 

[0014] i<0«B!B6ft*IMW-**. M*.ifHI3 4 
ETOftift£?2 A 08 (P47-48) f(±3^'^ hi? 
yf-i7A4><oy^->7AW— SB^hy^A. #'J>7A. 

5 --7 A^co^D*«$8S $ *VC V % £> #V vfft. t> ttJMffift 
[00 1 5] Ja±©J:d«r«8»»«»<»lll*J:5(=, Uf- 



•7A-f *y $ryx i- t LxymmRmizmm-tz. ■ y 
f-<7A-f *>^Kft" y f-^A-^mHS (Wt\ 
^njT'ttyf-^A'f ?f y^B!-fba7cRiefc J: 4-^ 

tfflu*" v^^xymmrit-irtbx. y ^->7Ar#: 

[00 16] 

[ mitfmm l j: ? t -r § aw ] swhw* , 

<7A-f * ycO^LS7£^$r5£!&l^JE^iJffl-r^ y f- 

& iS««IE®vg!i%«$> 5 V ^* ft«j§4MT & « 

XSbh. 
[00 17] 

[«ffl*^-T.|.fc«)CO^S] 3f=»f^^-ti. ^< 
fla£cEJ6££ft%lfctf3F OT t y f->7 A -<J^«bfc 
( a) ^< fc *>^«ffl**LXiKlll^ftS2^^ 

48JKJSLh-C*->r, ^ B B B «ffl*^t^orjy^h, - 

ja±OTai5**trtm«-js^fc-ts. vs^®**^-4« 

[0018] *f&BJ<om-(i, ^< fc *> ft«. jEfii, 

( b ) ^< t i^MIStfflfc-i-^rU X*EI*fT , 2 
*t t Tfii M^ESfBHSEWahJt K-^ <OW(i*«0. 48 

Stl?$ixl»^< t t-a«LXh**tf««i: . y f-<7 

is^x v^j*m[-<r>mmzttLxm^t¥mz7F-&®. 
t%&ttmt<7)m^wz&wnt Lx^-thmmx'h 
v^vi*z.<xmmx'h&. 

[00i9]i!t, i h t . t£Att<o«»fc:«i 

[ 0 0 2 0 ] ft. *^Bfltct3v^T«. "ygeBa^** fc 
L) {=W4-T4!B5®*»r4i>OT'S>i.. 
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[0021] ( wm ) *%.wiz xtttf. 'j>%<ki>n. 

X. ^$r<fcfc#fl*ffl£**U XtMHffaj*2 0fc: 

'J ^"7A -tf^ffiSriiffi-f £ £ fc tfZ'Z ft . 
[00 2 2] 

1 ) ±ie^< fc#IHlffi£3rU XiR|IJ#f:ft«2 f? 
£*fT ft @#r«S8U££ JK ^ fc XSEWr f - ^ - b tcfc ftft 

A*0.48I»aJi-Cft4?SIMrc*oT. Mflffi^tL^ 
on A/UK -y^/K ~?ytfy^ mp>t>m8lZti&'J? 

*st&^rr*«« (a) tjEScfflt^u^A-jjc* 
%. 

2 ) ±ie«fig ( a ) srastefflvvty^Azijcwt. 

3 ) ±ffi«® ( a ) £iE«BfttfftffeiHV\ #>olEfiii: 
ftftOiSIMMlJSj&W*: ft 'J a 

4 ) _hf £d»5r < t i> IHkftm L s X«EWfT 2 5 

5 > ±ie««i < a > *jE»cfliv\ Jben ( b > 

[0023] WT\ »j3l>Tiffltl.tS < a ) 
Rtf ( b ) to^TfftWtcKWr*. W(a)tt,l 

ft, sawi£wrsi«>T\ ±ied , 2) . 3) . 

-tirft, rm'^K =.«y*vK W&p*>'J?&<b 

i> mm £ #i & -««ia±OTci!t £ ft tsAttotm 

SrffifMMIt t . .Tft^iPBft-ft-f ft i f: C J: ^X%tz 



\s-vMf'f4i'?-*)-\s-hX'ih*r-4 htfmjzL 
xm. m®m<?>jEm%mwh&w±nmffl&mtLx 

[0 0 24] JtJE="'W'K —viriV* 

<&.0)&m<nftiiMitcDmz. vi-vj*nmcr>ymmMfe 

^FiSttfc&ftWISk iit«±U^->A«?i^Sc«ra£4» 

m^mzn^tL^n^wm^-rut^m m^m 

[0025] ±J4Ufc J: 3««^fb*tftfflT& i: . 

^ t * J T'S ft AT*HTft * . 
[0026] ic7)J; 3 ^r«S ( a ) ^iS^Wfcflf Jfc-Tft 

ik^m. *mm. aiwi!«**v»tt!;f">A*'Mru 

fcaKPABolWfc*. aft*, Kftfe. Tkitft^Stft 

iiaa^^s^ft^^iSft^^^v^ 
u. ±ts y a Lfc^^awiSft^-'^aisft 

flj^feffll^fe*!*. lit, =m';UK — y^P. v> 

^rv. mfoit^iz4VMc?)mw.mzmi~t&cDx\ z 
cr>x otc&mz&mj&ftt Lx-^ts-ismn^-ti>m.m 
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[00 2 7] A»A»4*flSHc*5Vvc, =?A;UK —> y -y 
c,y, ?y?yj h, r^^-y-f K, Ti, Zr, Hf, V, N 

b, Ta. Cr, Mo, W. Tc, Re, Fe.Ru, Os, Rh, Ir, Pd, P 
t, Cu, Ag, tu&M*.&ZbtPC*6. iit. WPlO 

*«S^;vrlijS**L4»»J: "9»*tm*=o^T 
[0028] 4Jt. JJEnA/l'K -y^vK 

JH^6*i4mffifc:i5Vvc 'Jf-^Al^h^WtMLTm 

-•yt/k ^6»fl?$*i4-«aHia±tf>7c 
*ft**r*«wi:i4»fir65awiiia, »ft<o*ror* 

[0029] ■T^T\ «JWt*Wtc^?Stt4:*4»fii: 
l±, TO <S>4VM3«i) **S«(IMaBE>^4il. 

IE <-f y^-^-U-h-r'-Y V9—H—V— M 

MxOf USB! Lfc&SbWKftft^tfcSEfliU'Srv v 

v vc±e<3!!fw>~Otf>£T or 

(D*a«:3^ sftoava^^stfc-rfcorab 1 ). 
jb ^ 6 *i 4 t & 4 m«sotmom& t ona 

tchttw fcn^h. --/^k ~?>isv. m^hm. 

JR3*i.*4«ar< t fc-»»c*e»4>=flr**mfc fc*HMfc 

Jt " u ATOosfcttmRje+tctjv *r u f-^Ajan 



t LT#*4«« ( a ) li*»efflv%4. 

[ o o 3 o ] ±ieu f-7A-»:«?te(7)5a!Sc«KiiE4>ts 

fc&4*m, 47t{i±ieiif-'7A-»:fl:?feO^»c«Rjc5 

it. mem *nmi& tKmLtz'o. mmm^mm u & ^ 
[0031] iieuf-^A-^HSo^oRmRmff^s 

KJgtMfcWflv * 6*i4 «Bfc:*j i ^mjftflSWMsreitt 
fc£4*mt LTO&JK*m£: LXte, WmWBmW 1 
#&i>0#W4U\#4Lv%#»i;l,T{±. V;/*^ 
>7A. 7VI/5— Ofc, SIS. ^ DAJ, h' 5 

«^-ajjLhoit^s^2-*(f4it^r#. **« 
fc=5r4«ffi^fflv^4ff« (aawram) z^m-Lxsm 

Lxm^&ZbtfX'ZZ,. 

[ 0 0 3 2 ] 4fc, ±IBU -?-^A-»^HficO^Sc«KlE 
>t>^aMySiB!i®* < ffl^6ix4«®{cfcv^T 'J -f-^Aj^h 

mmizn Lx^wm^m&kKmmt vxcr> 
<&immt ur«, ^*«ii«fi* s s- : 5rto*i»4L 

izm^mm xmmMn) z%&.LxmiRLxm^& 
cit* s r#4. 

[ o o 3 3 ] ±is y ~»^i?fto^a«HjiE4>fcS 
mgymwm^ 6*14 «s t*> v •>T«$tft^ w^ss 

mf&zhtfx-*. ttmt%&mmzm^&mm <ma 
mm) ^#jEtt-catRtTfflv^4^t*sr#44. r 
-y ;?«o^-^y/7 -y ^{±— acs^pajs* 
■^7's^ay^-^--i:/jN$v^r. mn'&o&mzw. 

* i 6^4^^ttO*J«i:<0«^-ffc<0^lc. *J]-i])Vy 

**=Srm»tt. &-?Hl0S*^'S<=5r40T'^-^>' 
7^ y 7 i 9 t>^:^ : 5rJ:^Jr-* i #6*i4<ory*- 

[0034] ±IB'J ^-^A-^^to^mMJE 
+tc^MvS!|?!l»* { fflV^6*l.4«®(CfeV^Ty^-'7Aj^h 
0^«^*ttT«^,-fL^lc^attfc^4^i: LXm 
^Zm^tintLXlt. y^yfi^-^^Wl/ 
>-7-5 y^^<7)*-*>7 , '5 y^?r^tf^KISJ«. ?c 
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Lzm.iRLzm^&ztwez 4. 

[0035] JblE 'J ^Ar#«McOft2fclg&j£4'£Mi 
4. **Wtett, jS^JRcOffiiSg, ^no*** 

•ftftis, Kits, **£8&£, SHtft, M-ftft, bhml 

4<rfc#T'#4. £ft^co®|^&B7n*fc LTt±, «*. 

CO, Sc.Y, yyfS-i F, T?1-/-i F. Ti, Zr, Hf, 
V, Nb, Ta, Cr.Mo, W, Mn, Tc.Re, Fe, Ru, Os. Co, R 
h, Ir, Ni, Pd, Pt, Cu, Ag, Aufl^ff £>ft4 . ^K, 
m— &&&B,%&lX'$>&T\, V, Cr, Mn, Fe, Co, Ni, C 

[00 363 4^ ifey^A-^fficoststmaje 

- 1>- F Rlff-f J'*—* - 1 — h "CS 4 *> VC* 4 . 
Iftttdi, 'J^ASr-^*J>4^{i#*LTV^W7- 

ft, HftflWW^Ptf^. *rtifc5Sr4«St=fflv^fttm 
(SSNrtttm) £^JtLT®iTCLTffl^4.rfc#T'# 
4. 

[0037] — «S ( b ) ±i£LftXf8[5I#T{;: 

S»?S*14^< t fc-WHJSU:t«trtfSi: , U 

HtCfc l y -f"7 AJ2W<0ft WC » LT «SWfc*W fc* 
^fcfciWWi: LT*-T4 tco 

T\ Jl!£4 ) X«5 ) (JDJBJB-CUf-^A-iXWtWfta 
«iffl£*L4„ jta*4$S1MI£aWW-***tMi. #4 

Scms:i£4»lc^M?5ftW* s fflv^fi.4«Sitc:t5V'>-r 
* AJ2Uf*4Mtfc*f LT«»flSW«rt=T»tti: &4 tfft 

ti, «« (a) "Ctt«Lfc*£4:H«Kc. ±^co«^b 
BTCRJC LT , i co^S«co«t4c0^a«cogP^$: S")cO 



•tirft fc coTJ> 4. 

[0038] j2j£Lft£3&«iHfc£$/?^4fc, «B 
(a) TiWIUfc*£i:HIIKc. ttAfttffieftARfl: 
■*-45M»«aK$r4jSL *fc«*Wt=»£>*i4#fl»ffl 

h&tXir^ hT'£4"»M h 

fc LT5f»4cO£>4*m£fflvtfUf , «^Wfc#<bti4 

^ B «ffl^^-T4^ft t>K y^-^A-^m 

Mfflfc LT^ttcofc4ttScO^«tt£|fil±$-£4.r i: 
*5T'#4jST*fijTfc4. 

[0039] 4ft, «fii ( b ) «±, y f">Am?fic03tS5: 
«RH54Ucfc vvf y ^->7 AJ3hcoft^(c^ LTSm^ 
ftWS^Stt 4: $r 4 tm i: cO« £ fc -f 4 *Sft«#> 
^itlkLfcttt, m^JS^'WSftaco^S'Sr 

[ 0 0 4 0 ] mS ( b ) {CfflW^4# H B B«ffi^^4a-^ 
tt£#4ft^co|£ H i,«coai^Pfc LT«, #4 L<fi 
'J -7^A>f * v*-«Slft^«td* A*> L < (iJMiSI^'^ 

^«w, «^.^ajeT-yf-'>Afc-^-ft-r4^Ji, 
*m-fi^ajfcTy^Afci^<fcL3:v^«. 'j^-^a 

W V ^ - ^ - - h at^xM V ^ - *} - V — V X' # 4 

[0041] jiSRffflfc LT«, 

IS , ««IIB4iaft^4B JiMBflaR«<BtO AJaJiWSf^MB 

WMfBt*irr4««*«awf^*. «wb*ajBry 

f-^Afc-^^k^^JSfcLra, Al.Mg.Pb.K, 
Na,Ca,Sr,Ba,Si,Ge,Sn,I nfi^lff, 

^4o m^^ajsE-cy^^At^-fbt^v^jRfcu 

TN i , Co, Ti, Cu, Ag, Au, W, Mo, F 
e, Pt, CrSiW^J. 4ft, ■Jf-OM*}' 
S-f ^^-^-b—hatX-r^V-^— A— lx— hT#4 

-fb-^ftttta, ±!s^«cos-fbft, s-fbft, 

ft, flWfcfft. iSiBi»*«ifcH , fe*i4. *#=fi?iJaLT{i, 
y^Af-^y^tft^y^Any^h^-ftft (Li 

3-xCoxN) . yf-^A-n^h^^AKft 
ft^*WA»^l4. 

[0042] 4ft, n (b) ^fcV^T, ^Ama^ir 
-T41t-&fl:$:#4ftaocoyf-^A««icO^!!!c«atE*fc 

Ji, _hfB^ B 3 H ®coai5IJlWfc(iM^47C^^B£, fflfiEcO 

w^T'j>-3t , _h*ELftm® ( a ) <7>m>mt®v>$.m 

K*5VVt*?4 L<fflV^ix4 y^-7Al^hc0ft«^t 
TmM-ft^W{c^vget^4«»S-, *«i:=5r4m«gtc 

[0043] ( b ) rtt , y f">Ajano*W 

tc>?fLT«ff.^WC'fvgtti: : 5r4«^c, yf-<7Axf 
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mix'h&xxt . m&m.<r)73$m&m^xi$£ , B mit 
Ltzw.^te<?>m&mx-ibh . 

[0044] mffi ( a ) SIX ( b ) C0V£*»CDI> 

[ o o 4 5 3 h*. or, tSAftKflkosiiiff <NMt& 

m Ml (a) fc^idfc^WfclSJMfrP 

rft'iiStt«01K4 t 3&»^«:4»iaKai!|jEL< -f V9- 
[0046] £*U=*tl,T . ttffi ( a ) Xte ( b ) Tffl 

i ( b ) co ± o frvrnzmx mm ( c ) o i ? 

>-£>( v^-a-Wh'-e&iiM h#"i£*U J; OS 

[00473 jEmmwaiz^xii. m&m 

<o»!M«t<oc#*|fi|*W. Itf^f >-^-*-i— 

h$^i,B*{iC!pii^(6j^iR«i-ri». -HKmrnt lxkwc 

t ^.<r)m-*7i*4-%^<7i4>-9— ij— u—h&x/f-f y? 

46, ^fflW^ttMt LTfflV%2>«^-. raKSftK^uoy 
V- V -f S S5rfiJR8 L*»ttU«r £>&v * t v % d 
[0048] ^ti(c«LT±ai^^»fflSr#^rt^iE 

y Mr: J: 4U3SlRffit J: 4X M/X** 

[0049] 59Rtc*3WBK:tSft«^Nft«ffl*^-4« 
( a ) ( b ) £ «i 

zmt Ltzmmzm^xmw-r&. 

[00 50] ymit- ••/ *A> t *WHt V1"?J»Z~v!r 



-km-s-, zmtWRmzftL. mm$m*7 5o°cx' 
2 0 mmmfc lxwz , m^m<r>- y v-ivm y a * 
jEmtemnt Lxm^tz. z<njE®mnmzT*:^i>y 

^77?20wt xnattz i><wzmz#v 7 •yft.t- 0 
-r>-Srirai.TIEfig^#it. *t»c«, m«ivS^®fc LX 
2 8 0 0-CT^a L?t^ V 7 i -X«£4^#-(A£JS 

x\ mm^nsm^yyh-mm {mmw±i)m 
mw&i,zicfLx¥Miz%z>nE.mm) * 

Izyyh-ffl&ZGLX^&L^WX'h-otz. -ttc*> 

[005 1 ] ^ixt^Lr±l2T-f^L7tt><7)t|Hl-<7) 
S&PhSIO— -y l JfW80wt%t7-tfl/>'y 
77?20wt %£MM.X->1'$; JV^ZikX U 15m 
mCOZ.'ryUX7i(-;l'RlfW&4 c mCO^g§$rfflW IH 
«4 OOOrpm, fi^HSI 1 B^^^T'^^-^ 

U A t T-fe f- 1^ V 7*5 -y ^ O^f*:?: X »@tff 

mm&m^xm&rLtztz*^ &t°-7co*mmtft&k 

-$&—-v7-}Vmv^&tT*il-v y~f*7 >y 9 <rm&fo 

IZ N JJEISJftK<0- v >7H* U f - "7 A i: |BI«IC^ U 7 >y 

«i:28oo xix-mm i-tz* y 7 x -xm/j^* < a 

■f-Uy-f? -y ^cOtt^^ffll^ 'Jf>AZ^tjl5«l 
flfic7)BtmffliS«fii!li.{Sll2^-rj;3tc. »4V^f> 
2. 5V*C36»(tT«9>o<Okft»*t3CfcL, 7°7b- 

■§». ^micom-cDv+vA.-tf.'mmcomm (a) izm 

m (BB3fc— e-^-t«fc*fl«i**^-) ul ie^s^ 
wcoms. (003) H«>i>v^i < 1 04) 

[0052] ifc, *¥m<?>m~COV+KrJx-<!K.WMCD 

(b) tc:fflv^ft®g%«^^-. fiaji.ti'^«coJti 
^•(002) S*>4V^± (110) ffitcffiS-rSb''-^ 

(200)1, (10 1)1, (2 1DIK 

m^-th t'-7x-0Am&L±.i)W& tv^ 
[0053] zn^ft&mmzttLtzm<®'$t<r>ttwco 
*mmiz. ^mtt^m^^m<Dttmco^mmizit 
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0%H)±±%<%:-oX^Z>j}Wft£L<. X D*F 
* t < (4 2 0 %Jil±:*:# v L ^ . 

[ o o 5 4 ] * at . ztLh&ya'gnmicotz&Tyj X 

:5r-i.c0T'»i L^. OTOS c h e r r e r05K£ffl^ 

*S\ 200 Ajjiraw * t < , wfc±aufc J: a &m 

mttffltt<t&mib<rm&ifr>*&. 4ooAJiiT 
xhh zbip»£ u\ m&rf*M xo*.* $ t tx 
m««««tsftiiwtmfc:Jk^r 5 oxjaT(=«ro 

[0 0 5 5] 

(*) S c h e r r e rCOtf, : t =0.9A/Bcos6» 

t : mik?<DjzZ £ 

A : X&f-A^jfcR 

B : X*|sWft-^<02|HMI 

6 : mufM 

[0056] ^WX-li. _ti£co J: -5 ( a ) Xti 

(b) £*tfi£irs#B H Bfrig£qrf&^s£ . 

'btizns-L? . zco^Mtk-tzmm^tu^-mzji 
&f&x'mminKmzmiibt>tiz>tz!b. m.&xismm<D 
&fRRS5&m>b&z z^mmmwMizm^ 

[0057] ttz. MM ( a ) Rl? ( b ) <5DWx<5D*§llr 

^z^mmamm^ t>tL&wmizt3\ ^xms^t^mz 
izttLrn%it¥mz7Fi£&k%2>m4£Wi-£LT . % 

«Ht:J:-?-CU. MtlSmm (a) ^-&«D--y^;^ 
[0058]£<D«J:d =5r^ffiSrfflv^{i\ Jngfc<9&g# 



[ o o 5 9 ] fcrtfU ^m«-f &*&<-£sS;-f 

v&nx'htitf+frmft-ttiim^. jItc. 

[0060] tztzL^<D^<7>t\mt-m.mzwm^ 
G^&wm&mk (f?iji.(f7oo-cm±) tc-*-** 

[0061] ^J^«f3a-7^**>-K^ h U *>J»W?ytf 

ftfmniz ztih muz*t i xwrnx-ym^iv*? 

>7 A-<?>3 U *> A-Wco^tm&i&A LX V ^ . L j5p 

[0062] £ fcffli. imm v**rj»t mm-? >$>t,z 

ft«4»T2 o ox:x'msm-thmx\ T-Wtox-fohms. 
[oo63] ±m2Mnm%jm&m^&wx i 

i,zm&^}\/^-*tttt&mxmzft&mt*mibz> 

[oo64] *^-c«ffl-rs±iam«. aii^ 

¥-mx%.m*±m j £&t*cr>x\ wmmznvtLtz 

S-T s ^ ^ ^ fV y ^'Sfc s v ->{± 

ikZiztiL-f Zm^X'froZktfX'ZZ. 
*IMBfc*v'^Ttt, -»Wc^*z*^9-ff^ y^ 

& v f] -xfrTv-i mztt lx mztmtto%mmz 

[0065] J3lTTBI4tJ «t^5 £#88 LT , *5%BJ^ 
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TaMBfflWfjMnwi*** . 

^205 ic±a u ^ a -<xm&cr>y£&m%.m<p iz 

tt^Wc^vStt k 2 0 6 £ili;l-C*^fl; 

[00 66] mA\i*i]-ti)Vy ; y4 ; T 4 >7*'tf?i% 

[00 67] fcffla***-*!. (103. 20 3) ft#<9 
S&W^SI (1 0 2. 202) tSXSiifctm (ttAK 
*>**ro2 0 5 , «SMb¥Wfc^tSttk?flr**m ( 2 0 
6)li,±«(101, 2 0 1) 2r@S£$ii-.g.<£r!i£).I 
k XMfoX*$>& 'J ( 1 0 4 . 2 0 4) *ig«St6 

<vfflT'ttmm±t>mmL, z^momuz^^xm^s 
commi (205) mt^m^ mm (205) 

«^Wfc5fSSttfc£4*m (206) kcO«-£~fc#jil 

(20 5) O^Hte«afl^ 6 WtC^ffittk ! Sr4«« ( 2 
06) fc«5l£i"U l§)B$(c«^x^;u^-{c:J:-> 
T#JWWB***Lfc*£# (207) te&S. 

[0068] £<0HK ±«L «Mc. 3HHW>»*. ESS 

fc. ®ftftnm^ims^mA-T&tfx < 1 o 6 > £^ 
i. * i k T-#a#ffl^ic^-i. i k s . Mattress 

*fx * #A-m«i'»-fb»H^fc-r i k #T'£ & U , K 

[oo69]±a Lstwrctt. it izmm ( a ) tcffli^* 

X-iDVy^^yrA ^*1Tdikt>T**. 4fcs 

[0070] x*i-i])vy*y4'T< ymmm*. mi 

c)i&fr7J. d jWtiBfflL e)Hffl^&K. 

f ) ^«&tt^kvWcgSii£^f}LT;&5t$ft&„ 
[007 1 ] a)M^ll 

H4 mxm 5 t^-T J; -5 &M*ffi»3kf::*r LT^c# 



[0072] b)SSB<^^8W*tf>tt«. 

k n y? s <dmh£& o . mmm&mzimmzs-i s 
~mimtffoh. 4^, xi]-i])v?74'f4yy*-t& 
mnmmtLx, w^nu^u. jmmt&^zm^&z 

ms*mw(ottnk lxu. s •/ y-. xr- 
y\y^. mm \?yyz.fyi]-)M y ) 4 

[007 3] c)&frft 

mcotfmz£^xizfrii^&%^m i &^m-&i>$>&. 

[0 074] ^fc. Xtj—tilV?^* -f-r >^^k|S|^tc 
[0075] Sg£. »CvtlIfi«Kk«jJlfi«K05Jt*G* 

[0076] igfafjOLkIJa) ^BtCtJV>TP3M»L 

X\ Tiien^X-m-tZ k^'T'§ ^» . 
[007 7] ja^F=W- w« - r 

*fcJ:->T3e*)&) , co ■ ft Mf%., r :&&<7)*m 

[0078] 4fc. ait»JOM6afcfite*-c»ri k a*-c 

[0079] ^MDilJKa= <a» • r 

G (jS't«JSk»^J(lJ$JgOJt*) tt. Tie 

^t-a-rcik^-e^-?.. 

[0080] G=a/g = c«)2 • r/g 
G (^MP3£SkS?j3PmKOJt^) ^»4LV^fflt 
LT{±. 5A»t2 0 0GT'. J: 9»4 Lv^ttHk LTtt 
10K100G, Mfcl«4UV>iffiHkLT«l 0*»4> 
5 o gt* « . fcfc' LJhao J: 7 K3»tfft«fit: i -> 

[0081] d)im^**»tt*"«ai 

S'C^^co^frkU^^Lr^^tix^^^V'* 
*>\ BMQ^vx J ^JSWl*m<o^HMtflait/iS«i« k 
±^ Lfc«JWK»W(c^iStt k Sr Stmt OWWbWB 
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[0082] e ) Wm% 

t o o 8 3 ] k»*w«tc***&\ mmatf^th 
izimm%ig>m?:±iftttfimx'h&. fcEu mm 

mtuzmsjuzm -> x l 4 3 *§* «, & & £ *># 

[0 0 84] ^*-^/5>ff'(>'/S:fi : e 
* -f -f y/*t6 - 1 tc i oTWW 

A*«-^HBMtiftfc36fl:$ -it * £ 1 1> -c s & . £ 3 -r * 

[0085] mm%t Lxa, wtfkmm* mrnwrn 

t>o>*fzmmzt* £ t x-mitzimt & - 1 
a. 

[0086] )l7E«H^.fc LT«. *S.^FvS1t*'^fc 

**<ofi£-#.xa t #ST-& & . £ft ^o^#ffl^,tc-r 
S £ i TStcS: (EJt Lfc 0 . UMbft mtt £ £ i: 
i>. 

[0087] ^v5tt*'^»H^,i: LTti- T)V-dyii 
X. ^y>7A^x. B*#*;fr&aiJR3*i*--»BJaJi 
C0*'X*WS-CS>S„ £iiA,«^#H^~-n>£ fcT' 
RflS* JWW-f 4 £ k , 4 7t . attfcffiSW* £ t 

[0088] mzmmy"7X-?&h\,mmm7'?x-?m 
^Tatfd^r^tciwi:. ^b£(etL-t 

[00 89] fjatSOT 

<«s (a) x'cr,mm , s<ommcom^) . x«yf"7A 



iStt&*m ( a ) RXS ( b ) T*>iSll»3l«Htf> 

f* -f I £ t T=>EiP B S€"fb$:flliIT'# £> . 
£n^»ti«?l!'4'tj3V^-c-fb^Wfc^^«^* { #^ti4 

[0090] mz* tj -tuvr? >ff^ >-^r«. »tt 
tSLt.to^^i^- (e> ^sai _t 

E c ) i 9 ic^g^ffl t ^ ^EflscTJfi 

**tfl!i5£EH6S*:J: oTi^k^-li^S. 4£. 
E= l/2mv2co^J:0HJ^*^j:9tc, ffittfcfcTL 

zm^nx-mth. tii£Lm?mtLx&. fswtt (* 

xMj—iDvy^i:? * ynffiyZitzmsmz. m 
ss-ft^asjMtotmwtft^FSo i / 3ot. i o» 

4 L < tt 1 / 5 \HT&WmX'& h . — «SMb^s«fc. 
^vSttt ^4««kcolS^-fbt>iifi : t^<»4 L^* 

[0091] trz. mimn-t&ttfw&m^pmttm 
mm$>h\ mmmz 4 x^-^nsi^tih z. t tc j: -> 

x^titf. 'j>~-s.X'mm,'&zmux-%h<r>x\ 1 — ^n-t 

L-T^.4 fc . «S+<0W«*lllWWo***tfi«TS . 
[0092] 35t=. **-i]>V7vA =f 4 yrvf&M. 
ti-V-bRT/y-'J yf-ti—U-hX'Z&VJ b^'lf 
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t#> v +t?Aib&m*wm lx*?z> zktz±-?xmm 
mt lt«, tewnm. m.ttM. mm. sm&. r>v 

i>mmn&h'o. tmx'$>&. v^Mtsy®* 
mm-t&m^. u^A&a^it&^(i#«LT*g% 
nmmzx'o^K^'^Mz. ^x-tju-y^j'riy 
ycoikmziix^x . muim-t^i^ ttz o . mm% 

[oo93] v ^j±nm<nmimfcmwz%m£®'g 
zm^&nmzti^xw&ivzmz^&iitK&ttmx 

mz& k ^x u fj^Mcom^ztt t x zsM&m&F 

ytHfiX fi —i] yftfiffii LM\, vnxitf 

itu^\ mzmtnmcomicDmnimm^igW'Xfc 
%immz?t&&t%httmcDmmg.t lt 1-5 0% 

««L<, J:0«iL<lilK20%. miz 

x*j\s*-®m<ni&Ffti;xkizmmmmmfo±ftiJ s ± 

bX 1K10 %<r>WBS&i. Lv>. 
[0094]-*. *fMH<OUf-^A-»c«»<0|||t<0 

jpjB-ctt. jj2»«i ) <owaffl<onatc, ( a) 

RTf ( b ) J^h<0f£j£Offifii£fflVK 2*;. »&2 ) X 
{±4 ) <y)*tt§ffl<7)IE»cmfi& ( a ) J2lft<?>tttJft?>t&& 

[ o o 9 5 ] ?B3s i ) x<Dttmm<on.miz&^xi±. -e 
^vgftwtLT. m&nxfc~>x. wmvtfSBTv* 
vj*&&&t&&&* mm. u^a&k. u^a 

[0096]fl2) X«4 ) T'cO>nf®fflcOiE»ctiV^ 
T«4, ^^S%»i:LT. JS^MO^^S^t.^. 3 

^$r*-T?.7C^T'S»Si:C5<^. Sc.Y, ?y?S4 K, 
+ b*, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, M 
n, Tc.Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, 
Ag, kai/mfli>tLi, *-3#^JS^jT"$>^T 
i, V, Cr, Mn, Fe, Co, Ni, GifiWMX'fr h . .TOffe. 



[0097]^ ±JEIE®&tm*i^^ff<7)*m(4. 

Mft^hmmnmmnmnm&^i&vxmiLxm 

[ o o 9 8 ] jbaufc «k o%ismnzm^tznm < a > 
sz/ (b> cr>im. &tz%<vm<7)mm<o{m, 
fm&m^x^Ltz-<mm^\^xmm-r&. 
[0099] mmffi^t/imtt)*mi^-vmM 
fc*s»ti«s ( a > sat ( b > . zc?Mcommi$. mm 

*m^«®±£M^£;fr^a*£>s . £ <r xm& l 
&t%sii, mmmmtt:maL^:<xi i ^*\ 
[oioo] m»tzmm-ti>mmwm\k lt«. h 

>y ^ , - -y y;l^»T^5 

**w^>ii&. nmizmm-t&$amfflk lt«. 

U 7 -y -f k b' 'J -fy^f Y=7V)Vit Dlf 1/ V^f >J V 
[0101]^. «^«^*^OlS«^S>& V>{4 
[0102] ffikWfrrm&BU&Cffi 

zmm-h^tn-ix^h. Ltzif^x. nmomm 
) *««*»a*L^. 

[0103] ]Effi60*mtffS LwHSHt LXte. - 

[0104] flfl&OJfeWttcJJi tv^a LT{±. 
ffl. ->y^;K x-fyuxx^—tu, a 

y^i-'^A. a. sis. avjja«*k>!) 

*umx*h. 

[0105] («fffi^«t^it)*^Hy!0-<y:«?fi<7yA 

CTi.(4\ MT®. R®». fi^i* 
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[0106] JJIT-Ctt. 06 . 07 £*HLT. WSO 

xm^m (njyB) nmnmmmThK). mn±xr< 
f7Afsui na. jes. w»« • -fe^-?. 

[0 1 07] 06, 07te*SWC, 3 0 1 b 4 0 1 fcfcft 
S. 3 0 3i:4 0 8«ijEfli, 3 0 5 i: 4 0 5 UtftMFF 

(mffi=¥A--y7°) . 3 0 6fc40 6t±iEfiBSS J F (jES 
fe) , 3 0 7i:4 071^1/-^ • 1|S?iBL 310t 

4 1 0 y K 400 4 0 4 tiiE 
Sit*, 4 11 (ittSttL 4 1 2t±H«i'J-h\ 4 1 
3 {ilE® 'J - H , 4 14 ii££#T*> S . 

[0108] 06 (t^-rH^s ( =m ys> <o-<Km.m 

♦TO* (vSft»« ) Srfl»;lfcft«3 0 1 #4«5:< £ i>« 
HWEtfiWUfc-fe^'Cl'-^ 3 0 7 fctf-LTIWiSsfvCft 
0 „ Z<7MRm<iE9mr¥-b LT<?>IEaffi3 0 6rticiE 

•vT3Q5\,z& r )m§.ZtlX\^<, -?-LTiEffiffil*10ffi 
coSB^t'Ji^^ v h 3 1 0j&*EB3ivCv>£. 

[ o i o 9 ] 07 iZTjk&xju 7jmnmm.<v-<xmm 

T'te. IEfigftm4 0 4Ji^^$fl./SiEffi (@M9) 
JB4 0 3 Sr^r-TI, IEffi4 0 8 b » &Cft8fr4 0 0 ±(C 
ffMSfutUffi (iSWIf) if 4 0 1 £*LJtft*4 0 2 
**, 4*£< 1 fc*J|fifc£«»U;-fe^- ^-4 0 7£ 

LT<OiEffiill4 0 6rt{ciRsat$ii"CV^4. SKIE 
®fl54 0 60Maffifli(CliftW72: LT4)fi«** -x 
7°4 0 5 jWftttfcJvCfc 0 , mfigmp^c^ffll^gB^-tcis v ^ 
Xiix^-y h4 1 0**ffiH£*VTV^. PM#8iii?>« 
ffi^»Jfffc{±&St«4 1 1 ^^-LTIEffidf^vT-iytlii 
T^ilTVil,. IEfii4 0 8lc-3V->T(±iE«iU-H4 1 3 
£:frLTIEfi§fe4 0 6(=g^£iVCV , >l>„ Xftfi64 0 2 
tCO^T{iM^'J-K4 1 2 2:^-LTMfii^^y7-4 0 

[oiio] w&LtzXoiz&msoinismmm. ie 
«i3 o 3<7)ismnm. «S£4 o 2^mmm4 o 1 , ie 

ffi4 0 8O*S%StJl4 0 3fc:. flr^Ui.fcd&l ) — 

5 ) <0V%-Tft*HO»Bt =fir4 J: a fcJJEXIWIWrWtt* 



X« ( b ) , iJt^-lcJ: oT(±«Si ( a ) mS ( b ) 
[0111] OT-Cli. 06^07£*L*:S;rt!!<D*&* 

(1) ft®(30 l,402)fc^L^iESi(306,40 
8)comz. -b^V—?(3 07 ,4 07)£&A,X\ JEM 
m(306^it{±40 6) IzMfr&ts . 

(2) WSfffS&A UfcSL mffi^f fy7(3 0 5i!t(i 
405)t^7K310, 4 10)M^4t§. 

G) _tte(2) s. a»u64£ttcj:->T, vtm&sSL 

[0112] Srfc. ±»LfcU *>7^«ffiOS»MK. 

[0113] .B&0J: 3*-<Ji«it*flWW4«flSiaJ1- 
[0 114] (-fevn— -fey\-l/-^{i, m®tjE® 

£<&R0<&&. LJt^oT, WU-fbLXte. fflx. 
^l/7-fy« 7v«aMI» b^^-mmh & <^f£ 5 ? o 

«T*AII1MS*7 Steffi Lfc*^KJ4. f/'H 

[0115] (wmw) *wncr>-<xmm<,z$>v$>w.M 
(i)*^)4*<o«jircfflv^*ife. 

(2>»«fcJS»Lfc»«k L-Cffiv^S^■ffi. 

[0116] -fmiziz. mmi,zWMn*mfrLti'WR 

^TLttO-fe/NV- ^^«?S$-frTftffi-r-S.. 
[0117] milf®^^m^{i. 25°Ct;t5(fSffli: L 
T, »^ L<(SlxlO-3S/cmiyji. i0ff^L<«5xl 
0- 3 S/cmJ-XbT'ib 4 i t *^BT'S> 4 . 

[0118] mmm9.tfv^£>x~foh v^*?£.-<x 
mmx-it. mmnbLxit. mm. h 2 so 4 , hck hno 3 

Zb'com, VJ-VJ»4*y (Li* ) t;l->fXB!^xr^ (B 
F 4 ~ % PF 6 - H AsF 6 " , C10 4 - , CF3SO3- , BPh,- (Ph: 

y, r- vjt iv* ivry*;— Zb'com-i* 
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[0119] mm^comub lx&. mti*. r-t ^ 

HJ;K <yyxHj;K T-ntr^y^-tfjN-K x 
^-U-y#-.-tf*-K xy^jVii— K 

^y v xf-n^y-fcfy. ^nnii'y. ^'xh^fv-x 

1.2-^b^^x^y, ^nn^y-tfy, 
fo5?b>, ^y?y, x/L-tf^y. -ho/^ 
y . ^ 7r-f H. -7-/H?vM-3f ^ K . is 
bdf^x^y. ^rnxf-zK 3-^f-;U-2-3fdf^VU 

/y. _iMyf;*'7. mt*x*v;u. mit**-^ 

m&&TX'm%Lx^smm;bwt*z h'no<n&£ 
[0121] 4fc«fis^«a*i»jfc.^sfc«>t, «ik 

UyMht^^tWi U\ 7MtMb LXtiVM 
Wi<?)MMZW.MLXWm-t& £?%#V?-*m^&cr> 
i>mtL\,\ Zcr>£otc#V-?-bLXli. dfJxfl/ 

[0 12 2] (IM|/t7*>-^^7 M3 10,41 
HUH. ^U^7=j-yffll|g, ««rfA*»flifflT**. « 

s. mm, *mtttt*:t:(rtma t m^i'>ti&. ii 

•y?X#<fflU£>il.g,. 

[0123] (^Kfe) mm^mn. nmoiEm&o 

06, 406). 7/(3 0 5,4 05)rt>£> 

-t^y^y-y Yxr-yux 

[ 0 1 2 4 ] H6 -C'<iIEfiim(3 0 6)*^ m7X't$jEm 
ffi(4 0 8)^t?fiA7yy/ i^-X) £SefaTV*4jfc 
A'). ^EicoXr-yuxxf—fUimtL^ fzfdL. IE 

esa&i *:fc8ittto&«WfiM'? ^y ysratffl lz^msiz 
tts MUL^—x^o^iMb LXli. x^fyvxx^-MX 
mz h ma& *• y ro tru y cor 5 x^- 
xti. &mmv<it*f*7xmmb77x<i->y7<?> 

[0125] <££#) yf-^zaciKfifcii, mmco 

ft&&m£-otiB>fcr>3&ttmb LX, < g3L#imt$>ix 



[0126] 

[0127] *^o'Jf-^jUZl<^?lfitc:iDtt'& 
ix^?g!ilS-9-yr;^X^|3]i»f7'a7 r A MzX hum 

m*mzm&— 1 i£#raL-ctBHjrr.g.. as— 1 
1 coxtsmiflrTu? t -f frfMJTJtnnv—? coimZtett 
tttfifcU«./U£ff;L. M(cps) (S*B&LTV^„ 

[0128] («twi 1 ) imit-vrfrbTmwj- 

*7A£. x-y^i; U^AcOt/Ht^l : 1 i&SJ: 

7 5 0"CT-2 0^K*# 

ic7)X.y^g!»J^'7A{±X^llItlf^«f ( C u-K a ) 

MS ± o , 7^- B H B ^ffl «r*iSfi*9BT*s £ t 
-?*:(08 (a)) . tf-5t^JE£^a!lS«J: 
•5. £Ox. y ^r;^»J^-'7AtfO ;£ F^^{±l 3//mt" 

mx -y ^r/USr^Cig-^ UfctOCOMT . ±iei«|«C0X 

«li»r*«ftff^fc(H8 (b)> . :<««j:0-7y- 
yHS 'J A fc x - y *rMzmmfth&« <r> tr- ^ 

[0129] — ±ffittiH8B«D--y f"7A 
5 0wt%t-7^;l/5 0wt%$-ilM-;l/;/^ 
($Sc7?tt@4 c m) 4»fcHDife«» 1 5 G*^& i a 
igH^-^c7)lB]$Kia& 3 7 0 0 r p mCC^ jgg 1 
SmnKOXfyi/X^W^fflU, lWf^X{±2B#ra^ 

^x^^^'f^f y^tldfcLfc. 
v^T±Ei:H«t:xiftig*f*WtS-9fclS« (08 
(c), ( d ) ) . mm . ( 0 0 3 ) fficoh"-? ( 2 
(9=19' ttifi) tc-o^T*B-ri>i;. iSLl.^-;US;W 

H*t-^ tcSftLT z\btf*>fr~?tz. MrMtyz 

*j}-i])V7n*r4 y^mm-r^m^mx'xm 
®ift&g.b ^m^ttm^ 1 s 5 o c P s /mx-hiK 

l~ioT3 OOcps/^CMii'-L (H8 ( c ) /m® 

±«3S«tt«w ) s J8t= 1 mm* ^7 4 f<y 
7%mz?f? b v~7mft&-r$>fc*>x®t\5iffi%if$[b¥ 

{MS (d) ) . BP*>. ife B B B M*>A>^ a B a Ml3^LT^ 
t,OT'S> hZb. mzMG&fffiZSk < U^: 9 , 3H>* 

tt-^ii/'D- hic^to , wmmzizv-rtfmmz 
y^x^^-f-TM y^tcio. 



Wll-2 8362 7 



itztf, mm&?i>v-7im&Lt:(m8 <d> /y 
[0130] nxtcottm i o . *m\<7>jjmxi%ti%vi) 

[0131] ±MLfcMX"ftt>tifi:i£Wg (-•/ 

'jf)A^7 2 timm^/ms, ( d ) ^-rr 

n7r^;H <7>W&mitcr>fg.^\. ^ S £> KX*g/M$ gfcSL 

^wt9>^ &tfwmzti. mk&itztix^&z t 
fr-?tz. mzms-mmxmmm (rheed) 

3U:9. ±3&0-y^/W.J^A^-y^£lB#|g 

[0132] m&ftcottmiitibmkt&wz-mmiz 
m^^tix ^&M&m*?mm%.m?mi,z j; ^ -am Ltz 
mm^^w^m^ommtmwm ( s ?o) fm;i>^ 

*a-m, ^iz^m^m^mm^t &<?)X'i±%< s 

[ 0 1 3 3 ] CO J; o fcfc ^ix^WP-C'Ji:. ^ARftS 

ttmwMMMX'm=?ffi3k&mmim lx ^&<r> 
x\ m=Fwmm i h&. m&mmizx&it&n 

[0 134] ±m<0*#-$/l>7 : 7'<7jy7'L 
tzmn- - y *t)VWl 'J f*>At XM A##r Lfc£%. - y 

[0135] ( 9StfeM 2 ) _bf eSUSSCT 1 -y *yK3tt 

•y ^/H?'.) f-»7 A 8 0 w t%tT-bfl/ ^7 7?20 

LT(S, SOtiMcm, B«re--*«>IIMBR£4 5 
0 0 r pmlCfS^t, ttfll 5mmCr>X^ryUXtf—JU 

( a ) . ( b ) ) . mm. ( 0 0 3 ) mt (104) 
ww-?t,z^xmB-t&t. ms.#—A'$A>m-& 

{*J]=-i]lV7?4nr< y?)m<7)\f-7*&m£ ( (00 
3)1/(104)1)1.5(19 ( a ) ) K»LT2.8 
(09 (b) ) t, (00 3)I(7)f-?^<M 
L T v i & Z fc 7t*b*> 0 , mftf&bPSBt Lfc Z t tffcA* 
4fc. (104) ®£0¥W@5W£rt*9. 

? t R^tcx- •/ yyif±^ < -o vt. -r 



*>M&.x-)V$ni>X'**-t])i<yy4 ; fj y^-thzt 

izX-yXft&mittfMft-t&Zttfhfr-otz. ±tz. ^ 

7 y ? tcSEW fcT- ? LT (- (H 9 
( a ) /K -y h^OgP^ (HJ6W3 ) ) . 
[0136] (I0tffi3) KMK3^hfc*Ky^A 

<n- h t u f-? a a^ujfre 1 : lt^^iacff 

8 5 0XJT»BSLfc. CCTii^flTtn^Uhig'J-?-'} 
AiSrMtfitfi^l 1 5 jiz m ( U~¥ — ^«4JK* 

^»>A^%8i[-?g3 xtmf-^^^A^ 5 0 wt%» 
L-^^-fcov^T, iaS^-/l-5;K^§g<7)ii:@2 3c 
m) X'ft1£®ffik 2 0 0 r p m^iS^ L . 0 *> 

(D&ttmz-o^xmmm 1 isi^cxiaiiisf^w^^^ 
Jt. &mzmi o(b). c c ) (c^LTt. isji$ 

#*(C^Lst (010(a)). 

[ o 1 3 7 ] s i o m-^ i mmx*-rx*t,za^/i- 

WA/l-M'Jf^AfilOia), (b)){±p<^ 

(HI 0 (c ) ) . LA»L*«4«-cai^Lfc* 
f-;? - -7 A*^-fb^-^ >-^-ft LT Z 1 1> 

ttz. mmm:ftmikmz~tix\,xi--?-*7j*<7mik 
*fm\-*hzttfx'%. •mn'KbLxm^&zb&X'Z 

[0138] (mm\A ) zmit^y^fyt^mu^ 

J±Z'?y*?ytV **? A*^^JtT' 1 : H,Z%&£olZ 

8oo°cx'ffis8.Ltz. zzx-nt>tiK:-?yjrywJ 

f-«?AS»»«4>"e¥*^S : Fffil 3/zm (U— if-^S 
Jg^SMg^B ) «t d Lfc . i «7 
^'J^AtC^a^Ffll ^m^T^S-^A^ 5 0 w 
t%^)DLJtf^, a*jK-^S/K»»01ta2 3cm) 
T4NR0IRftl 5 0 r pmt=gft^U % ?I-^B#ra O^T- 
^^^-fT^ymrBT) 0*^2Wf^4T'^^T^* 

iSfFW^if^Jt. ^*5-Hl 1 (b) . (c), 

(d) \,z^Ltz. mmzm^ti~ : ry*iyw&v+*?M>m& 

<0X{S7D7r-f;^#tl:iL^ (Hi 1 (a) ) . 
[ 0 1 3 9 ] H 1 1 3&»^>«. M-ra- 1 «fST (111)1 

it* { ^o (Hi 1 (c) ) , mz 1 H*isi&£-&ieft 

tfhfritc (HI 1 ( d ) ) . 
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[0140] ±Micommm i ~4 wmzk <* o , 
zkhx-z&zk arasfi.* . 

[0141] ( HMM 5 ) ¥*3t<M 5 m mcO^HIfi 

( iwwim x i 7 o o ao&ak ) k ¥im?m 1 w 

m 2 0 w t %mu&. SBEStf-zl^K^SSS 

(SS^IS 2 3cm) *£»U &«@«kR3 0 0 r p 
mtCt&JgU ?M^H$igO;&>&2l$f^T^cT*#-# 

tfZ'n^tzkzz. (002) ffltcffla-r-sx^mjfftf 

- 2? £<a&g$|8l k t T v % < d k j&HRX £ ti rz . 

r>tz. 

[0142] mzxmm u f-^A-»:msi«iii£CTt 

[0143] <^HsH6)*«-Ctt. 136 tiSLfcBfiBM 

[0144] filTTtt, H6 , ma&O&fltlft 

[0145] (DiE«303Of^«*JB 
♦IMb-y^K ★IMfcaAA'K Xtf#BMfcyf-?A 
Sr. 0.4:fl.l:O.5OTn'Jlrca*Lftft. B^#H*,0 
«^PtCWCr2 0l$|BI3fc^LT. Uf-7A-3 

y wi> b =. y t-n-wumzmm ut . zti* xmrnmrnm: 

X'-fttfLtzkZZ. *mmii0.l7X\ i B Wt^(Xli6 

ffl I, fii]5£ Ltz¥%)m=?m± \7.umX'th^tz. 
[0 146] lfc.l:ZZ.(r)V^M>-zi^>i'h— v J r>vmt 

%. 7tfl/yr57^5wt%J-, 04, 5(C^-T« 
JtO^S(^SOtt@ 10cm) +l3AfL. C«<7)# 
H*WCRSttJIH$IUc$:* k o \,zT)V-dvijxX'h-tz L 
fc. -eoflL 1 5G*«Jttb«J:dt=aaT4«ElirR*5 
20rpm, ££B$ffl (XX—tilUyj-f =74 

m) 2mm. ( 1 04, 204) wratrxfyi/ 
-tnvY^* ?4 y^mmm^mfA^mmm 1 t mm 

KXttHWf (Cu-Ka) T'^*fL5tk^^>. 

X8rn7 r -f /IHfc^rL-Ovfcfcoa*, 
tfiUif 1 9- ttjfiO (003 ) fflOfc*— ?ti«*J>U fl!J 
Of-? h fa- Ffc* OttJWa^MHtfcSWfc Lfc 
Z\ktfbfrr>tz. Z<r)m<r>*mW,m.(>5X\ fe^lM 



x\&\5 0k.x'foitz. x^/h«tia^^fflv% 

[ 0 1 4 7 ] ttvv£ . tstX-WM Ltz >) f7A-3A> 

[0148] (2) A«3M<OfHK3Mg 
JtffivSIMIk UT^fiBHS 5 ,u mO^H#B9 5 w t 
%£^y 7 Wfch'xy^>•5wt%£^i?L*:N-.Xf- 
/^tro "J K y^+^SsJpS^- LT^-X h Ltz . 

[0149] (3)«WM307Of«¥Jli 
-Hi-tC7K^-2:^*L^x-f-^v^-^- h (EC) k 
f-;^-*r*-h(DMC)i;2r, ^SM-£ LOSSES: MS? 

SrlM(mol/l)^L^t,O^WP^i: UfflV*. 
[0 15 0] (4)-feyN°U— ^307 

[0151] (5)mm(omx.±x 

7$rj*^, f ? y ? 9 7 H^Xf yi-XXf -;Ht«iE 

[0152] act. ^>jrntu>-s8«7)«a*y?.y#^^' 

310kf-^>-^x-y K^Xfyi^XXf-^flcotli^ 

[0153] ( mmm 1 ) mmm 6 o^wo^spg 

t-fc^Tffiffl^-^ U^-^A- h - - «y *D\mVfa 
7 0wt%k¥*)KE@l//mC0r:-y^3 0wt%J, 
H4. 5fc*-t^S(«SOil:fSl Ocml+m, - 

xx-x-fzLfz. *<7Xk, ®4, 5 iz^-tmmom^zm 

\>\ 1 5 G*itel> J: p tcaai-C^CEMafc 5 2 0 r p 
m, fflfc ( 1 0 4 . 2 0 4) C0W«^Xr->-^X$-ffl^ 
T^^^rA'y'5'f f -f y/SWtlfc. ZZX\ mm 

m6kmm<o-%mx'Xi]-*!)\<7 f *7<iT4 k>m 

Sr^t^-fr ( 0#~1 2 0^-) , fi^ia0)^&M 
«Ko^Tiat« 1 k |BI«{2X^lBll>f (Cu-Ko)T 

[0 154] 

[*1] 
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y*— iifry^^T* yy 


m^mmoftmzitir^ saturne 


Oft 


100 


30 ft 


36 


60 ft 


15 


90 ft 


3 


120# 


- (* : @0r3&&©ai8i* L) 



[0 15 5] «1 J:0HH4>*^J:9tc^^^^5W 
U ¥fflWB4*IBnrr*. * LTfbftWicli.* #-#71^ 

[0156] <JtttM8)XMM60Jt&eft;L?J;iT4> 

[0157] »j6tfflt^f^fi5/um<?)^!S 
J9MB9 5wt%tf^fSUm(0ffl»*5wt% 
* s »JfcK-rt' 5 /K0»» (§2§CDI»1 2 3cm)«;A 

zfytfXX'frfzLfz* ^<DflL 7 5G4*l,j;5(^l 
IsHeS£400 r pm, M^B#II1 (^-^/t^ - ^ 7-'>r 
V^B^) 2B#|^ jgfll 2mm<5D^.iry^X<?5^-;U 

^u^5>f yymmm.<mm^mmm\ saitx 
ymmmnftmizM. t>titzm.m<r> t- ? (±ji* l , 

[0 1581 co>*z^7-ffV yfikoftfAZ 
nmsmmzm^. msme tmmzLx&mzim. 

*a Lfc. 

[0159] (^MC?lJ9)SIM0IJ6c7)iEfiB^ftlTiaTcO 

[0 1 60] -iS-fbW^'>-i:5ilS?U^^A$r, 1:1 

ii^cottizLtz. Zrfik^ 1 1 lGfrfr&Xolz'J; 
K[Hltegt4 8 0 r pm, Itg 1 0 mm<7)y>3- T#— 



mzntz. 

[0161] xii-iDWHf i >7mm®<n&m 
mmmimmi,zxm®mz£<ottffiLt.ztz*>^ 

izmmzti h xirn ? r & . -r&;b*> . 

S&SXMSriiSSK X izW&X* 'J V^ryKft 
Wl*^$L~tZ>c\ttfX'*tz. &tz. ^w|g«&Wf5 
SrSche r re rcO^^ffl^T^aiL^h ^ 1 80 

<?)fe^g 5 5 0 A i: Jt^T l> ^HIWbWiA.T'l-** - 1 

[0162] ioy-^^A-v^yiwbUj^iEafiHij 

^l«iESi^ffl^TSS!ft^6 tH^fcLTU^-^r 

[0163] (HfifitfiJ 1 0)5afi«6OiE*JC«^TJaT 

[0164] SdfcW6 TfEKLfc. T^SM 1 2 jua 
O >J f"7A - rm'/l, h - y YlVWkM 9 5wt%L T 

m^y\M& 23cm) An . z (nmrnnmBGW* 
&\mmmz%:& i -5 ^zr^y^xx^tz vtz . 

2 0 G*>*>£ J; a lZ&&®m&& 2 0 0 r P mt=R 

7H=f4 y^zmmttz. tX-tDVtfvtriy? 
mffimikcommzmmm 1 mm<,z xwmmmm-c^m l 

^UTV^tcO*^ 0<Jjt{f 1 9' ftigO (003) ffico 
e-^^ffiiH**ti|^t. #£4 4- it&co (104) 
ffiiOf-^^^fiilSJi (003) ffiOJ&^ULWCift* 

^fe. (003) / ( 1 04) <7)b°-^Jt*^*- 
*/UX9-f r-f yy*mfeLtz-)5tf±% ^-yfz. MCO 
V—7 1, 7'd- Kfc&^Tfc OtSAtt^^lNMT^^tr 
^Ktc^bLTtC: tfbfr-itz. c\cr$*cD (10 4) 
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[0 165] Z<r>Vi">Jx-aJ^h- yirjumitV!lii: 
jEflKSWKfc:fflv\ 9mm6 bmmizLX IE®* ftWL 

[0166] (9mm 1 1 mmme^iEmizitixiv.r 
[0 167] irzaMkv^xrvfcaK'j^A*^ 

ztit v-^-^mm^m^.mm^m^xm&Ltz^ 
mtrf-mt 1 5 /i bt*> -> . 
[0 168] w^^'jf^y^ylftftgowt 

%k. :E F%^S2>umcOT^5-'7A^5Kl 0wt% 
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